instrument equipped with an optical system capable of measuring absorbance, of nephelometry, and of fluorimetry. It is provided with an ion-selective electrode (ISE) module for indirect potentiometric measurement of sodium, potassium, and chloride in plasma and urine, which increases the instrument's usefulness. We evaluated analytical performance of the instrument, with special attention to the effect of routinely diluting the sample before analysis rather than using the direct analysis technique preferred by other manufacturers of similar instruments (1-3).
Materials and Methods

Instruments.
The ISE module, housed in the Monarch analyzer to the right of the sample-and reagent-compartment and the centrifugal system for measurements of absorbance and fluorescence, has a separate sampling system for determination of electrolytes, diluting the sample 35-fold with a buffer. The diluted sample is aspirated into the electrode module, composedof a sodium-selective glassmembrane electrode, a polyvinylchloride (PVC) membrane with selective valinomycin for potassium, a silver/silver chloride electrode for measurement of chloride, and a silver/ silver chloride reference electrode in a 3 molfL solution of Comparison of methods. We assayed by various methods 115 sera and 60 urines obtained from routine patients' samples, 33 sera from patients receiving chronic hemodialysis treatment, 25 pre-dialysis fluids from the nephrology department of our hospital, and 37 control sera supplied by various manufacturers and reconstituted according to the manufacturers' instructions.
Statistical analysis. To assess precision, we used variance analysis (5); for linearity, we used the techniques of linear regression proposed by Burnett (6) and Martin (7); and for comparison of methods, we adopted a nonparametric linear regression and the Wilcoxon test for paired comparisons (8-9). Table 1 summarizes the results of our evaluation of precision for two concentrations of the three electrolytes. Data regarding the linearity of the potentiometric method for the three analytes (Table 2) show a clinically useful linearity range, very high correlation coefficients, low standard errors of estimates, and no significant differences (by Ftest) in the internal consistency of the linear regression. Table 3 sununarizes the comparisons between methods. For patients' sera we found excellent correlations between the results by flame photometry and coulometry and results from the IL Monarch (potentiometry with dilution of the sample). Among the sera were samples with pathological concentrations of proteins and triglycerides, but there were no differences among those obtained by indirect potentiometry and those obtained by flame photometry and coulometry (Table 4) . Moreover, no statistically significant differences were noted for sera from patients receiving hemodial- ysis treatment (10), and for dialysis fluids the regression parameters were satisfactory. Urine samples also displayed good correlation between methods except for the high intercept for the sodium and chloride comparison (negative for sodium and positive for chloride). This may be a calibration problem; indeed, for certain samples, the concentrations of these analytes were outsidethe range of the two calibrators used for ISE (flame photometry and coulometry involved just one calibrator). Comparison of the results obtained for the control materials gives good correlations, owing to the minimal influence of the material matrix, as expected, in the indirect potentiometric method. For chlorides, however, the intercept is positive and the slope <1.0. In this case also, we emphasize the comment already made about calibration of urine samples. To evaluate the stability of the potentiometric signal we analyzed the potentials measured for the three electrolytes, every day for one month, in the reference solution during the first calibration considered acceptable by the instrument. The results show little average daily variations, the trend being positive and statistically different from zero (by Student's t-test) for cations and negative for anions (Table 5) (9). This variation over time is probably attributable to the reference electrode. These variations show an acceptable stability of the signal supplied by the ISE; consequently, because the variation of 1 mV involves a 4% change in the activity of the ion per charge number (11), a daily calibration is thus considered essential, but recallbration during the 24 h is not.
Results
DIscussIon
Our evaluation of the ISE module of the IL Monarch demonstrates that the instrument gives valid results, reproducible and accurate. However, we emphasize that, for certain pathological conditions such as hyperlipemia and dysproteinemia, these results must be carefully interpreted, because the sample is routinely diluted beforeanalysis (15) . 12-13) . The results for the three electrolytes correlate well with those by flame photometry and coulometry for all the biological liquids tested, and also for the 37 commercial control sera. Indeed, the material matrix does not interfere with measurements by indirect potentiometry for biological samples other than serum. Any control materials, whether for internal or external quality control, are thus suitable, whereas many commercial control sera cannot be used to assess the accuracy of a direct potentiometric method (14). Moreover, the electrodes have a longer useful lifetime because loss of membrane components into the sample solution is limited by the low lipophilicity of the buffer (11).
